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(54) Socket for electrical parts and method of assembling the same 



(57) In a socket for an IC package as an electrical 
part, the IC package is mounted on a mount surface of 
a top plate mounted on a socket body of the socket. A 
number of contact pins are arranged to the socket body 
to be contacted to or separated from solder balls of the 
IC package. A slide plate is disposed to the socket body 
so as to be movable with respect to the socket body. 
Each of the contact pins has a pair of elastic pieces 
formed at front end portions thereof with a pair of con- 
tact portions, each of the paired contact portions of the 
paired elastic pieces being opened or closed in accord- 
ance with the movement of the slide plate so as to 
clamp the solder balls of the IC package thereby electri- 
cally being connected thereto. A pre-load plate is 
located to press a middle portion of the elastic piece of 
the contact pin arranged to the socket body so as to 
elasticaJly deform the middle portion thereof along a 
direction in that the paired contact portions are close to 
each other. 
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Description 

BACKGROUND OF THE INVENTION 

Field of The Invention 5 

[0001] The present invention relates to a socket for 
electrical parts or components for detachably holding an 
electrical part such as a semiconductor device (herein- 
after, referred to as an IC (Integrated Circuit) package), 10 
and also relates to a method of assembling the socket. 

Description of The Prior Art 

[0002] In a known art, as a conventional "socket for is 
electrical parts" of this kind, there is provided an IC 
socket for detachably holding an IC package as "electri- 
cal part". 

[0003] The IC socket is provided with a socket body 
and a top plate disposed on the socket body so that the 20 
IC package is mounted on the top plate. The IC socket 
is also provided with contact pins detachably contacted 
to terminals of the IC package and a slide plate 
arranged between the top plate and the socket body so 
as to be permitted to horizontally slide. Moreover, an 25 
upper operation member is disposed to the socket body 
so as to be movable vertically (upward and downward) 
with respect to the socket body. 
[0004] When the upper operation member is moved 
downward, the slide plate located at an initial position is so 
horizontally slid so as to elastically deform the contact 
pins, and a contact portion formed on an upper end of 
each of the contact pins moves away from an insertion 
area of the terminals of the IC package. After the con- 
tact pin moves away from the insertion area, the \C ss 
package is mounted on the top plate, and the upper 
operation member is moved upward so that the slide 
plate returns to the initial position, thereby releasing a 
pressing force against the contact pins. The release of 
the pressing force causes the contact pin to return an 40 
initial position by an elastic force so that contact portion 
of each of the contact pins contacts to each of the termi- 
nals of the IC package so as to be electrically connected 
thereto. 

[0005] In these structures of the conventional IC 45 
socket, installation and removal of the IC package have 
been carried out only by sliding horizontally the slide 
plate without applying insertion and extraction force, 
making it possible to extremely improve efficiency of the 
installation and removal of the IC package. so 
[0006] However, in the conventional socket described 
above, in order to secure a contact pressure of the con- 
tact portion of each of the contact pins to each of the ter- 
minals of the IC package, it is necessary for each of the 
contact pins to have comparatively large rigidity. In a ss 
case where the contact pins must be arranged on the 
socket body so that each of the pitches (spaces) 
between the respective contact pins is narrow, it is nec- 



essary to use fine contact pins. Because the fine con- 
tact pin does not have sufficient rigidity, there is the 
possibility that a suitable contact pressure of the contact 
pin to the terminal of the IC package is not secured. In 
addition, in order to elastically deform the large number 
of contact pins each having large rigidity, there is a need 
of a large operating force for operating the upper opera- 
tion member. 

[0007] Furthermore, the contact portion of each con- 
tact pin must be arranged at a predetermined position 
so as to contact to each terminal of the IC package. 
However, since the contact pin, having long and thin 
structure, has a lower end disposed to the socket body 
and the upper end formed with the contact portion con- 
tacting to a solder ball, as the terminal of the IC pack- 
age, a position of the contact portion is instable so that 
it is hard to arrange the contact portion of the contact 
pin to the predetermined position. 
[0008] On the other hand, in this IC socket, the contact 
pins, which are arranged as an array on the whole, are 
pressed to fit in the socket body. The slide plate, the top 
plate and the like are successively laminated and 
arranged on an upper side of the contact pins. 
[0009] Each of the plates is formed with through holes, 
and the upper end portions of the contact pins are 
inserted in the through holes, respectively. 
[0010] However, in the conventional IC socket, when 
plate members, such as the slide plate, the top plate 
and so on, are assembled to the socket body, the 
respective upper end portions of the contact pins fitted 
in the socket body must be inserted in the respective 
through holes. Therefore, in a case where precision of 
the spaces between the respective upper end portions 
of the respective contact pins is deteriorated, it is very 
hard to carry out the insertion work of the respective 
contact pins, so that much time for carrying out the 
insertion work is required. 

[0011] Especially, because the IC package is getting 
to rapidly small-sized so that the pitches between the 
respective terminals are getting to narrow, the pitches 
between the respective contact pins are (getting to nar- 
row. For this reason, the above problems caused by the 
insertion work of the contact pins are remarkably 
exposed. 

SUMMARY OF THE INVENTION 

[0012] The present invention is directed to overcome 
the foregoing problems. 

[001 3] Accordingly, it is an object of the present inven- 
tion to provide a socket for electrical parts, which is 
capable of securing a reaction force (contact pressure) 
by using a thin contact pin and of operating the contact 
pin by using a small operating force. 
[001 4] It is another object of the present invention is to 
provide a socket for electrical parts, which is able to 
arrange a contact portion of a contact pin to a predeter- 
mined position. 
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[001 5] It is a further object of the present invention is 
to provide a socket for electrical parts and a method of 
assembling the socket, which are capable of positioning 
front end portions of contact pins so that the front end 
portions thereof are aligned, thereby improving an 
assembly efficiency of an plate member of the socket. 
[0016] These and other objects can be achieved 
according to the present invention by providing, in one 
aspect, a socket for an electrical part comprising: 

a socket body having a mount portion on which an 
electrical part is mounted, the electrical part having 
terminals; 

a number of contact pins arranged to the socket 
body and adapted to be contacted to or separated 
from . the terminals of the electrical part, respec- 
tively; 

a movable plate disposed to the socket body so as 
to be movable with respect to the socket body, 
each of the contact pins having an elastic piece 
formed at a front end portion thereof with a contact 
portion, the contact portion being displaced in 
accordance with the movement of the movable 
plate so as to contact to the terminal of the electri- 
cal part, thereby being Electrically connected 
thereto; and 

a press means for pressing a middle portion of the 
elastic piece of the contact pin arranged to the 
socket body so as to elastically deform the middle 
portion thereof along a direction in that the contact 
portion are contacted to the terminal of the electri- 
cal part. 

[0017] In a preferred embodiment of this aspect, the 
press means comprises a press plate having press 
holes in which the middle portion of the elastic piece is 
inserted, the press plate being mounted on the socket 
body, while the middle portion of the elastic piece is 
inserted in the press hole and the press plate holes 
pressing the middle portion of the elastic piece so as to 
elastically deform the middle portion thereof. 
[0018] The press member is detachably mounted on 
the socket body or mounted on the socket body inte- 
grally. 

[001 9] In another aspect, there is provided a socket for 
an electrical part comprising: 

a socket body having a mount portion on which an 
electrical part is mounted, the electrical part having 
terminals; 

a number of contact pins arranged to the socket 
body and adapted to be contacted to or separated 
from the terminals of the electrical part, respec- 
tively; 

a movable plate disposed to the socket body so as 
to be movable with respect to the socket body, 
each of the contact pins having a pair of elastic 
pieces, formed at front end portions thereof, with a 



pair of contact portions, each of the paired contact 
portions of the paired elastic pieces being opened 
or closed in accordance with the movement of the 
movable plate so as to clamp each of the terminals 
5 of the electrical part, thereby being electrically con- 

nected thereto; and 

a press means for pressing a middle portion of each 
of the elastic pieces of each of the contact pins 
arranged to the socket body so as to elastically 
10 deform the middle portion thereof along a direction 
in which the paired contact portions are close to 
each other. 

[0020] In a preferred embodiment of this aspect, the 
is middle portions of the paired elastic pieces pressed by 
the press means are formed to be apart from each other 
at a first predetermined interval while the paired elastic 
pieces are not subjected to any external force and the 
contact portions of the paired elastic pieces are formed 
20 to be apart from each other at a second predetermined 
interval, the first predetermined interval being wider 
than the second predetermined interval. 
[0021] Each of the paired elastic pieces is provided 
with a bent portion, the bent portions of the paired elas- 
25 tic pieces are formed at the respective middle portions 
thereof so that the respective middle portions are bent 
apart from each other, thereby forming vertex portions 
of the respective middle portions and said vertex por- 
tions of the bent portions are pressed by the press 
30 means, respectively. The paired elastic pieces are 
formed at lower ends with a base portion so that the 
paired elastic pieces are integrated by the base portion 
and the base portion is bent so that the paired elastic 
pieces are opposite to each other. The paired elastic 
35 pieces are formed at lower ends with a base portion so 
as to be integrated by the base portion, each of the con- 
tact pins is provided with a solder tail portion extending 
from the base portion so as to be connected to a printed 
circuit board and the solder tail portion is formed so that 
40 a center line between the paired elastic pieces coin- 
cides with a center line of the solder tail portion. 
[0022] The press means comprises a press plate hav- 
ing press holes in which the middle portions of the elas- 
tic pieces are inserted, the press plate being mounted 
45 on the socket body, while the middle portions of the 
elastic pieces are inserted in the press holes, respec- 
tively, and the press plate holes presses the middle por- 
tions of the elastic pieces so as to elastically deform the 
middle portions. The press member is detachably 
so mounted on the socket body or mounted on the socket 
body to be integral. 

[0023] According to the above aspect of the present 
invention, because the press means is provided for 
pressing a middle portion of the elastic piece of the con- 
55 tact pin arranged to the socket body so as to elastically 
deform the middle portion thereof along a direction in 
that the paired contact portions are close to each other, 
it is possible to set displacement amount (press force, 
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pre-load force) for elastically deforming the elastic 
pieces as desirable amount, thereby setting the contact 
pressure of the paired contact portions of the contact 
pin with respect to the terminal. Furthermore, since the 
contact pins each having a narrow width needless of s 
using contact pins each having large rigidity becomes 
usable, it is possible to produce the socket having a 
structure in which each of the pitches between the 
respective contact pins is narrow and to make small the 
operation force applied to the contact pins by means of 10 
the movable plate. 

[0024] It is also possible to set the press force (pre- 
load force) at the paired contact portions large, as com- 
pared with a socket having a structure in which the elas- 
tic pieces are parallel to each other. Furthermore, since is 
the base portion is bent so that the elastic pieces are 
opposite to each other, by pressing one plate member 
by a press working, it is possible to easily produce the 
contact pin. Since the contact pin is formed in a manner 
that the solder tail portion is bent at the close portion so 20 
that the center line of the elastic pieces coincides with 
the center line of the solder tail portion, in a case where, 
for example, the electrical part is carried by an auto- 
matic machine so as to be set on one of the sockets 
mounted on the printed circuit board, it is convenient to 25 
coincide both the center lines. 

[0025] Furthermore, it becomes possible to easily 
change the pre-load force with respect to the contact pin 
by only exchanging the press plate to another one of 
press plates, in which each of another press plates is 30 
provided with press holes each having a diameter differ- 
ent from the diameter of each press holes of the press 
plate. 

[0026] Since the press means is integrated with the 
socket body, it is possible to apply the press force (pre- 35 
load force) to the contact pin without increasing a 
number of parts. 

[0027] In a further aspect of the present invention, 
there is provided a socket for an electrical part compris- 
ing: 40 

a socket body having a mount portion on which an 
electrical part is mounted, the electrical part having 
terminals; 

a number of contact pins arranged to the socket 45 
body and adapted to be contacted to or separated 
from the terminals of the electrical part, respec- 
tively; 

a movable plate disposed to the socket body so as 
to be movable with respect to the socket body, so 
each of the contact pins having a pair of elastic 
pieces formed, at front end portions thereof, with a 
pair of contact portions, the paired contact portions 
being opened or closed in accordance with the 
movement of the movable plate so as to clamp the ss 
terminals of the electrical part, thereby being elec- 
trically connected thereto; and 
a positioning member arranged close to each of the 



paired contact portions of each of the paired elastic 
pieces, each of the positioning members being 
clamped by the paired elastic pieces and adapted 
to locate the paired contact portions at a predeter- 
mined position. 

[0028] In a preferred embodiment of this aspect, the 
socket further comprises a top plate mounted on the 
socket body, the mount portion being formed on the top 
plate, and the movable plate is arranged below the top 
plate. 

[0029] The socket may further comprises a press 
means for pressing a middle portion of each of the elas- 
tic pieces of each of the contact pins arranged to the 
socket body so as to elastically deform the middle por- 
tion thereof along a direction in that the paired contact 
portions are contacted to the terminals of the electrical 
part, respectively. 

[0030] The middle portions of the paired elastic pieces 
pressed by the press means are formed to be apart 
from each other at a first predetermined interval while 
the paired elastic pieces are not subjected to any exter- 
nal force, and the contact portions of the paired elastic 
pieces are formed to be apart from each other at a sec- 
ond predetermined interval, the first predetermined 
interval being wider than the second predetermined 
interval. 

[0031] The paired elastic pieces are formed to be 
tapered towards the contact portion thereof so that the 
contact portions of the paired elastic pieces are close to 
each other. 

[0032] According to the above aspect of the present 
invention, since a positioning member is arranged close 
to the paired contact portions of the paired elastic 
pieces so that the positioning members are clamped by 
each paired elastic pieces and adapted to locate the 
paired contact portions at a predetermined position, it is 
possible to position the contact portions at a predeter- 
mined position and to keep proper a positional relation- 
ship between the terminals and the contact portions. In 
addition, because the paired elastic pieces of the con- 
tact pin clamp the positioning member, it is possible to 
set a center of the contact portions. 
[0033] Furthermore, since pressing means is provided 
for pressing a middle portion of each of the elastic 
pieces of the contact pin arranged to the socket body so 
as to elastically deform the middle portion thereof along 
a direction in which the paired contact portions are con- 
tacted to the terminals of the electrical part, respec- 
tively, it is possible to set displacement amount (pre- 
load force) for elastically deforming the elastic pieces as 
desirable amount, thereby setting the contact pressure 
of the paired contact portions of the contact pin with 
respect to the terminal. In addition, since the contact pin 
is supplied with the pre-load force, it is possible to make 
small the operation force applied to the contact pins by 
means of the movable plate. Furthermore, the contact 
pin is previously pressed with the paired contact por- 
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tions to be close, and since the positioning portion is 
inserted between the paired contact portions, it is possi- 
ble to prevent the paired contact portions from being 
interfered. 

[0034] Still furthermore, the paired elastic pieces are s 
not subjected to any external force, and since the first 
interval of the middle portions of the paired elastic 
pieces pressed by the press means are wider than the 
second interval of the paired contact portions, it is pos- 
sible to set the pre-load force at the paired contact por- 10 
tions large, as compared with a socket ■ having a 
structure in which the elastic pieces are parallel to each 
other. 

[0035] In a further aspect of the present invention, 
there is provided a socket for an electrical part compris- 75 
ing: 

a socket body having a mount portion on which an 
electrical part is mounted, the electrical part having 
terminals; 2 o 
a number of contact pins arranged to the socket 
body as an array and pressed to fit in the socket 
body, each of the contact pins having a front end 
portion; 

a plate member mounted on the socket body, the 25 
plate member having a number of holes into which 
the contact pins are inserted, respectively, the front 
end portions of the contact pins being contacted to 
or separated from the terminals of the electrical 
part, respectively; and 30 
a positioning member disposed to the socket body 
to be movable along an extending direction of the 
contact pin, the positioning member having a 
number of positioning holes into which the contact 
pins are inserted, respectively, 35 
wherein, after the contact pins are fitted in the 
socket body the positioning member is moved 
towards the front end side of each of the contact 
pins so as to permit each of the front end portions 
of each of the contact pins inserted in each of the 40 
positioning holes to be located at a predetermined 
position. 

[0036] In a preferred embodiment of this aspect, each 
of the contact pins has a pair of clamp pieces formed, at 45 
front end portions thereof, with a pair of contact por- 
tions, each of the paired contact portions clamping each 
of the terminals of the electric part, when the contact 
pins are pressed to fit in the socket body, each of the 
paired contact portions of each of the paired clamp so 
pieces is opened, and each of the paired contact por 
tions is elastically deformed towards a direction in that 
each of the paired contact portions is closed in accord- 
ance with the movement of the positioning member 
towards the contact end side of each of the contact pins, ss 
[0037] The plate member is adapted to be movable 
with respect to the socket body, each of the contact por- 
tions of each of the paired clamp pieces being opened 



or closed in accordance with the movement of the plate 
member so as to clamp each of the terminals of the 
electrical part, thereby being electrically connected 
thereto. 

[0038] The socket may further comprises a top plate 
having a number of through holes and mounted on the 
socket body so that the paired contact portions are 
inserted in the through holes of the top plate, respec- 
tively, the mount portion being formed on the top plate. 
[0039] According to the above aspect of the present 
invention, since the positioning member is disposed to 
the socket body so as to be movable along an extending 
direction of the contact pin, when the contact pins are 
pressed to be fitted in the socket body, it is possible to 
arrange the positioning member at a position such that 
the contact pins are easily pressed. Furthermore, after 
the contact pins are fitted in the socket body, since posi- 
tioning member is moved towards the front end side of 
each of the contact pins, it is possible to locate the front 
end portions of the contact pins at a predetermined 
position. Therefore, it is possible to easily carry out the 
arrangement work of the contact pins and to improve a 
precision of spaces between the paired contact por- 
tions. 

[0040] As a result, it is possible to easily assemble the 
plate member to the socket body, and to make the 
spaces (pitches) of the paired contact portions narrow. 
[0041 ] Furthermore, since the elastically deformation 
of the paired clam pieces towards the closing direction 
by the upward movement of the positioning member 
causes the contact pin to be subjected to a pre-load so 
that it is possible to secure a contact pressure with 
respect to the terminal of the electrical part. Further- 
more, it becomes possible to use a clamp piece having 
low rigidity as the clamp piece itself, thus making it pos- 
sible to provide the socket having a structure in which 
each of the pitches between the respective contact pins 
is narrow. 

[0042] In a still further aspect of the present invention, 
there is provided a method of assembling a socket hav- 
ing a socket body for an electrical part, comprising the 
of: 

preparing a positioning member having a number of 
positioning holes, a number of contact pins each of 
which has a pair of clamp pieces formed, at front 
end portions thereof, with a pair of contact portions, 
a plate member having a number of press portions 
and a top plate having a mount portion on which an 
electrical part is mounted and a number of through 
holes; 

disposing the positioning member to the socket 
body so as to be movable with respect to the socket 
body; inserting the contact pins in the positioning 
holes so as to press the contact pinis to fit in the 
socket body; 

inserting each of the press portions of the plate 
member in each of spaces between the paired elas- 
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tic pieces so as to arrange the plate member on the 
socket body, the plate member being slidable with 
the socket body, the paired contact portions of each 
of the paired elastic pieces being opened or closed 
in accordance with the movement of the plate mem- 5 
ber; 

moving the positioning member towards the contact 
portion side of each of the contact pins so as to 
elastically deform the paired elastic pieces thereby 
closing the paired contact portions so that the press w 
portions of the plate member are clamped by the 
paired contact portions, respectively; and 
inserting the closed contact portions into the 
through holes of the top plate so as to arrange the 
top plate on the socket body. 15 

[0043] According to this aspect, when the contact pins 
are pressed to be fitted in the socket body, since the 
paired clamp pieces are opened, it is possible to easily 
insert the press portion of the plate member in the 20 
paired clamp pieces, thereby improving assembling effi- 
ciency of the plate member to the socket body. 
[0044] The nature and further characteristic features 
of the present invention may be made more clear from 
the following descriptions made with reference to the 25 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0045] In the accompanying drawings:. 30 

Fig. 1 is a plan view showing an IC socket accord- 
ing to a first embodiment of the present invention; 
Fig. 2 is a cross sectional view taken along the line 

II- ll of Fig. 1 according to the first embodiment; 35 
Fig. 3 is a cross sectional view taken along the line 

III- Ill of Fig. 1 according to the first embodiment; 
Fig. 4 A is a front view showing an IC package 
according to the first embodiment; 

Fig. 4B is a bottom plan view showing the IC pack- 40 

age according to the first embodiment; 

Fig. 5 is a perspective view showing a contact pin 

according to the first embodiment; 

Fig. 6A is a front view showing the contact pin 

before the contact pin is arranged according to the 45 

first embodiment; 

Fig. 6B is a cross sectional view showing a state 
that the contact pins are arranged according to the 
first embodiment; 

Fig. 7A is a cross sectional view showing a state so 
that a pair of contact portions of each of the contact 
pins is closed for explaining an operation according 
to the first embodiment; 

Fig. 7B is a cross sectional view showing a state 
that the pair of contact portions of each of the con- ss 
tact pins is opened for explaining the operation 
according to the first embodiment; 
Fig 7C is a cross sectional view showing a state 



that a solder ball is clamped so as to be held by the 
pair of contact portions of each of the contact pins 
for explaining the operation according to the first 
embodiment; 

Fig. 8A is an enlarged plan view of a portion "X" of 
Fig. 1 for showing a state that the pair of contact 
portions of each of the contact pins is closed; 
Fig. 8B is an enlarged plan view of the portion "X" of 
Fig. 1 for showing a state that, the pair of contact 
portions of each of the contact pins is opened; 
Fig. 9 is a view for explaining a movement of an X- 
shaped link according to the first embodiment; 
Fig. 1 0A is a front view corresponding to Fig. 6A 
and showing the contact pin before the contact pin 
is arranged according to a second embodiment; 
Fig. 1 0B is a cross sectional view corresponding to 
Fig. 6B and showing a state that the contact pins 
are arranged according to the second embodiment; 
Fig. 1 1 is a cross sectional view along a vertical sur- 
face of an IC socket according to a third embodi- 
ment; 

Fig. 12 is a plan view showing the IC socket accord- 
ing to the third embodiment; 
Fig. 13 is a front view of the IC socket with parts 
partially broken away according to the third embod- 
iment; 

Fig. 14 is a view showing two different cross sec- 
tions of the IC socket, in which the two different 
cross sections are bordered through a center line, 
according to the third embodiment; 
Fig. 15 is a right side view of the IC socket accord- 
ing to the third embodiment; 
Fig. 16 is a schematic view showing an X-shaped 
link of the IC socket and the like according to the 
third embodiment; 

Fig. 17 is a perspective view showing a state that 
contact pins are inserted in positioning holes for a 
center plate according to the third embodiment; 
Fig. 18 is a cross sectional view showing a state 
that contact pins are pressed to fit in a socket body 
according to the third embodiment; 
Fig. 19 is a cross sectional view corresponding to 
Fig. 18 and showing a state that the contact pins 
are positioned by moving the center plate upward 
according to the third embodiment; 
Fig. 20 is a cross sectional view showing a state 
that a top plate and so on are arranged according to 
the third embodiment; 

Fig. 21 is a cross sectional view showing an IC 
socket according to a fourth embodiment; 
Fig. 22 is a cross sectional view corresponding to 
Fig. 22 and showing a state that an upper operation 
member is moved downward according to the 
fourth embodiment; 

Fig. 23 is a cross sectional view showing a state 
when a contact pin is pressed to fit in a center plate 
according to the fourth embodiment; 
Fig. 24 is a cross sectionaJ view showing a state 
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that the contact pins have already fitted in the 
center plate and a press-fit plate according to the 
fourth embodiment; 

Fig. 25 is a cross sectional view showing a state 
when a slide plate is arranged according to the 
fourth embodiment; 

Fig. 26 is a cross sectional view showing a state 
that the contact pins are positioned by moving a 
center plate upward according to the fourth embod- 
iment; 

Fig. 27 is an enlarged view of A portion of Fig. 25 
according to the fourth embodiment; 
Fig. 28 is an enlarged view of B portion of Fig. 25 
according to the fourth embodiment; and 
Fig. 29 is an enlarged view of C portion of Fig. 26 
according to the fourth embodiment. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0046] The preferred embodiments of the present 
invention will be described hereinafter with reference to 
the accompanying drawings. 

[First Embodiment] 

[0047] Fig. 1 to Fig. 9 show a first embodiment of the 
present invention. 

[0048] Referring first to a structure of the first embod- 
iment, reference numeral 11 in the drawings represents 30 
an IC socket as "socket for electrical parts" according to 
the present invention. For carrying out a performance 
test of an IC package as "the electrical part", the IC 
socket 11 electrically connects solder balls 12b as "ter- 
minals" of the IC package 12 to a printed circuit board 35 
(not shown) of a tester. 

[0049] This IC package 12, as shown in Fig. 4 for 
example, is called as Ball Grid Array (BGA) type. The 
BGA type IC package 12 is provided with a package 
body 12a having, for example, a substantially square 40 
shape and four corner portions. The IC package 12 is 
also provided with a plurality of solder balls 12b 
mounted on a bottom (lower) surface of the package 
body 12a so as to project downward therefrom. The sol- 
der balls 12b are arranged so as to be shaped in a 45 
matrix (grid array) arrangement, and each of the solder 
balls 12b has a substantially spherical shape: 
[0050] On the other hand, the IC socket 1 1 , as shown 
in Figs. 1 to 3, is provided with a socket body 13 
mounted on the printed circuit board, and a plurality of so 
contact pins 1 5. The contact pins 15 are arranged so as 
to be shaped in a matrix (grid array) arrangement simi- 
lar to the solder balls and permitted to be contacted to 
or separated from the solder bails 12b, respectively. 
[0051] The IC socket 1 1 is also provided with a pre- ss 
load (preloading) plate 16 as "pre-load means" through 
which the contact pins 15 are inserted, a square shaped 
slide plate 1 7 as "movable plate" and a top plate 1 8. The 



pre-load plate 16, the slide plate 1 7 and the top plate 18 
are mounted on an upper side of the socket body 13 so 
as to be successively laminated towards an upward 
direction of the socket body 13. Furthermore, on the 
5 upper side of the top plate 1 8, an upper operation mem- 
ber 19 is arranged for sliding the slide plate 17 in a hor- 
izontal direction, 

f[0l052] The contact pin 15 has an elasticity and is 
| formed in such a manner that a plate member having a 
10 I superior conductivity is pressed by a press working so 
S as to have a shape shown in Figs. 5, 6 and so on. To 
f explain it in detail, the contact pin 15 is formed at its 
I * upper end side with a stationary side elastic piece 15h 
ijand a movable side elastic piece 15i (a pair of elastic 
75 ^pieces), and at its lower end side with one integrated 
solder tail portion 15b. Incidentally, the stationary side 
^elastic piece is referred simply to the stationary elastic 
fpiece and the movable side elastic piece is referred sim- 
ply to the movable elastic piece. 
20 [0053] The contact pin 15 is also provide, at its lower 
side of the elastic pieces 15h and 15i, with a base por- 
tion 15c so that the elastic pieces 15h and 15i are com- 
monly integrated thereby. The elastic pieces 15h and 
|5i extend upward from the base portion 15c and the 
j|older tail portion 15b extends downward therefrom. 
fThe base portion 15c is bent so as to have a substan- 
tially U-shape in its lateral cross section so that the elas- 
tic pieces 15h and 15i branching from the base portion 
|5c are opposite to each other. Each of the elastic 
gieces 15h and 15i is formed, at its uppermost end 
(front end), with a contact portion 15d so as to be con- 
Jacted to or separated from a side surface portion of the 
|solder ball 12b. 

f{0054] The solder ball 12b is adapted to be clamped 
|n the paired contact portions 15d of the paired elastic 
giecf^ 15h and 15i. 

[0055] Each of the elastic pieces 15h and 15i of the 
contact pin 15 is provided with a bent portion 15e. The 
bent portions 15e of the respective elastic pieces 15h 
and 15i are formed at respective middle portions thereof 
so that the respective middle portions of the elastic 
pieces 15h and 15i are bent far from each other. A ver- 
tex portion of each of the bent portions 15e is pressed 
by the pre-load plate 16. While the bent portions 15e 
are not subjected to any external force, as shown in Fig. 
6 A, a width (interval) H1 formed between the respective 
vertex portions of the bent portions 15e of the paired 
elastic pieces 15h and 15i is wider than a width (inter- 
val) H2 formed between respective top ends of the 
paired contact portions 15d thereof. 
[0056] The solder tail portion 1 5b extends downward 
from the base portion 15c. The solder tail portion 15b is 
provided with a portion 15g formed near the base por- 
tion 15c of the pair of elastic pieces 15h and 15i. The 
contact pin 15 is formed in that the solder tail portion 
15b, as shown in Fig. 6, is bent at the close portion 15g 
so that a center line 01 between the paired elastic 
pieces 15h and 1 5i coincides with a center line 02 of the 
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solder tail portion 1 5b. 

[0057] On the other hand, press-fit holes 13a are 
formed through the socket body 13a andfrirough holes 
are formed through the printed circuit board (not 
shown). 5 
[0058] The solder tail portion 15b and the base portion 
15c of the contact pin 15 are integrally pressed to fit in 
the press-fit hole 13a so that the solder tail portion 15b 
projects downward therefrom, as shown in Figs. 2 and 
3. The projecting solder tail portion 15b furthermore w 
projects downward through a locate board 21 so as to 
be inserted into the through hole. While each of the sol- 
der tail portions 15b of each of the contact pins 15 is 
inserted in each of the through holes, each of the solder 
tail portions 15b is soldered so as to be electrically con- is 
nected to the printed circuit board. 
[0059] Furthermore, the pre-load plate 16 is detacha- 
bly and separately mounted on the socket body 13, and, 
through the pre-load plate 16, pre-load holes 16a are 
formed so that each of the paired elastic pieces 15h and" 20 
1 5i is inserted in each of the pre-load holes 1 6a. A width 
of the pre-load hole 16a is set so that, in a state that 
each of the paired elastic pieces 15h and 15i is inserted 
in each of the pre-load hole 16a, the pre-load hole 16a 
is adapted to previously press the paired elastic pieces 25 
1 5h and 1 5i along a direction in that the contact portions 
15d of the elastic pieces 15h and 15i are close to each 
other. That is, before the slide plate 1 7 is slid, the elastic 
pieces 15h and 15i are previously pressed by the pre- 
load plate 16 along the direction in that a space 30 
between the paired elastic pieces 1 5h and 1 5i is narrow, 
[0060] Because the bent portion 1 5e is formed on 
each of the paired elastic pieces 15h and 15i, while 
each of the paired elastic pieces 15h and 15i is inserted 
in each of the pre-load holes 16a, the vertex portions of 35 
the bent portions 1 5e are pressed by an inner wall of the 
pre-load hole 16a (as referred to Fig. 6B). 
[0061] On the other hand, the slide plate 17 is 
arranged to be slidable in a right and left direction (hori- 
zontal direction) in Fig. 2. When the slide plate 17 is slid, 40 
the movable elastic piece 15i of the contact pin 15 is 
elasticaily deformed so as to be displaced. 
[0062] The upper operation member 19 and the slide 
plate 17 are mechanically connected through X-shaped 
links 22 shown in Figs. 2 and 9, and the slide plate 1 7 is 45 
provided with a press portion 17a arranged to be 
inserted between the stationary elastic piece 15h and 
the movable elastic piece, 15i. The press portion 17a of 
the slide plate 1 7 is also arranged in contact to the mov- 
able elastic piece 15i and adapted to press the movable so 
elastic piece 15i. 

[0063] That is, when the upper operation member 19 
is moved vertically, the slide plate 1 7 is slid in the hori- 
zontal direction by operations of the X-shaped links 22 
so that the movable elastic piece 15i is pressed by the ss 
press portion 1 7a of the slide plate 1 7 so as to be elas- 
ticaily deformed thereby. 

[0064] The X-shaped links 22 are disposed at posi- 



tions corresponding to both side surface portions of the 
square shaped slide plate 1 7, which are arranged along 
the slide direction of the slide plate 17, so as to consti- 
tute a toggle joint mechanism. 

[0065] To explain it concretely, the X-shaped link 22, 
as shown in Figs. 2 and 9, is provided with a first link 
member 23 and a second link member 25 each having 
the same length. The first link member 23 and the sec- 
ond link member 25 are rotatably joined by a center joint 
pin 27. 

[0066] The first link member 23 has a lower end por- 
tion 23a in Fig. 9, that is, one end portion 23a of the 
socket body side, and the lower end portion 23a is piv- 
otally joined to the socket body 13 by a lower end joint 
pin 29. The second link member 25 has a lower end por- 
tion 25a of the socket body side, and the slide plate 1 7 
has one end portion along the slide direction thereof. 
The lower end portion 25a of the second link member 
25 is rotatably joined to the one end portion of the slide 
plate 17 by a lower end joint pin 30. Upper end portions 
23b and 25b, that is, other end portions opposite to the 
one end portions 23a and 25a of the first and second 
link members 23 and 25 are joined to the upper opera- 
tion member 19 by upper joint pins 33 and 34, respec- 
tively. The first link member 23 is formed at its upper end 
portion 23b with a slot 23c so that the first link member 
23 is joined through the slot 23c to the upper operation 
member 1 7 by the upper joint pin 33. 
[0067] The top plate 1 8 is provided with a mount sur- 
face portion 18a, referred simply to as a mount surface, 
on which the IC package 12 is mounted, and guide por- 
tions 18b for arranging the IC package 12 to a predeter- 
mined position. As shown in Fig. 1, the guide portions 
18b are formed on the mount surface 18a at portions 
corresponding to the corner portions of the IC package 
12, respectively. 

[0068] Furthermore, the top plate 18 is formed with 
positioning portions 18c. Each of the positioning por- 
tions 1 8c is arranged to be inserted between each of the 
paired contact portions 15d of each of the contact pins 
15. The positioning portion 18c has a function for posi- 
tioning the paired contact portions 15d of each of the 
contact pins 15. 

[0069] While the solder ball 12b of the IC package 12 
is not inserted between the contact portions 15d of the 
contact pin 15 (the contact portions 15d are dosed), the 
positioning portion 18c is clamped with the elastic 
pieces 15h and 15i so as to be held thereby (as referred 
to Figs. 7 and 8). 

[0070] The upper operation member 19, as shown in 
Figs. 1, 2 and so on, is provided with an opening 19a 
having a predetermined area which allows the IC pack- 
age 12 to be inserted therein. The IC package 12 is 
inserted through the opening 19a so as to be mounted 
on the mount surface 1 8a, wherein the IC package 1 2 is 
located at the predetermined position defined by the 
'guide portions 18b. 

[0071] The upper operation member 19, as shown in 
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Fig. 3, is arranged to be movable vertically with respect 
to the socket body 13, and is urged upward by springs 
36. The upper operation member 19 is also formed with 
a pair of convex (protruded) portions 19b for rotating a 
pair of latch members 38 (as referred to Fig. 2). 
[0072] The paired latch members 38, as shown in 
Figs. 1 and 2, are arranged opposite to each other 
through the mount surface 18a of the top plate 18. The 
paired convex portions 19b of the upper operation 
member 19 are opposite to the paired latch members 
38. 

[0073] Each of the paired latch members 38 is dis- 
posed through a shaft (or shaft pin) 38a to the socket 
body 13 so as to rotate about the shaft 38a. Each of the 
latch members 38 is provided with a hold portion 38b for 
holding a peripheral portion of the IC package 12 
mounted at the predetermined position on the mount 
surface 18a. Each of the latch members 38 is also 
formed with a press portion 38c adapted to be pressed 
by the convex portion 19b of the upper operation mem- 
ber 19. 

[0074] One of the latch members 38 shown in Fig. 2 
(referred to first latch member) is urged by a spring 39 
toward a clockwise direction in Fig. 2, and other thereof 
which is not shown in Fig. 2(referred to second latch 
member) is urged by the spring 39 towards a counter 
clockwise direction in Fig. 2. 

[0075] When the upper operation member 19 is 
moved downward against the urging force of the springs 
36, the press portion 38c of each of the first and second 
latch members 38 is pressed by the convex portion 19b 
so that the first latch member 38 is rotated against the 
urging force of the spring 39 towards a counterclock- 
wise direction in Fig. 2 and the second latch member 38 
is rotated against the urging force of the spring 39 
toward a clockwise direction in Fig. 2, whereby the hold 
portion 38b of each of the first and second latch mem- 
bers 38 is withdrawn from* a mount position of the IC 
package 12 on the mount surface 18a to a predeter- 
mined withdrawal position at which the mount of the IG 40 
package 12 to the top plate 19 is not interfered. 
[0076] Incidentally, in this specification, "vertical direc- 
tion" is employed to mean "a direction orthogonal to the 
mount surface 18a of the top plate 18" and, "an upper 
direction, an upward direction and other similar descrip- 45 
tions are employed to mean "a direction away from a 
connection side surface (bottom surface) of the socket 
body 13 connected to the printed circuit board, as 
shown in Fig. 2. Similarly, "a lower direction, a down- 
ward direction and other similar descriptions" are so 
employed to mean "a direction close to the connection 
side surface of the socket body 13 connected to the 
printed circuit board. 

[0077] Next, an operation of the IC socket 1 1 of the 
first embodiment will be explained hereunder. ss 
[0078] Incidentally, each of the X-shaped links 22 per- 
forms substantially the same operation, and therefore, 
the operation of one of the X-shaped links 22 will be 



explained. Similarly, each of the contact pins 15 per- 
forms substantially the same movement, so that the 
movement one of the contact pins 15 will be explained. 
[0079] When the IC package 1 2 is set to the IC socket 
5 11, the upper operation member 19 is pressed down- 
ward. The downward movement of the upper operation 
member 19 makes the slide plate 17 slide in a right 
direction, which is shown with two-dots and chain line in 
Fig. 9. By the press portion 1 7a of the slide plate 1 7 slid- 
10 ing in the right direction, the movable elastic piece 15i is 
pressed to be elastically deformed so that the elastic 
piece (movable elastic piece 15i) displaces from an orig- 
inal position. The other elastic piece 15h is kept at a pre- 
determined position by the positioning portion 1 8c of the 
15 top plate 18. 

[0080] The displacement of the movable elastic piece 
1 5i due to the elastic deformation makes the paired con- 
tact portions 1 5d of the elastic pieces 1 5h and 1 5i open, 
so that the contact pin 15 is displaced from a state 
20 shown in Figs. 7A sind 8A to a state shown in Figs. 7B 
and 8B. 

[0081] Simultaneously with the displacement of the 
contact pin 1 5, the press portion 38c of each of the latch 
members 38 is pressed by the convex portion 1 9b of the 
25 upper operation member 19 so that each of the latch 
members 38 rotates towards the withdrawal position 
against the urging force of the spring 39, thereby dis- 
placing the hold portion 38b of each of the latch mem- 
bers 38 to the withdrawal position. 
30 [0082] In this state, the IC package 12 is mounted on 
the mount surface 18a of the top plate 18 so as to be 
guided by the guide portions 18b, thereby being set to 
the predetermined position on the mount surface 18a. 
Each spider ball 12b is inserted in the paired contact 
35 portions 15d of each contact pin 15 while each solder 
ball 12b is in non-contact with the paired contact por- 
tions 15d thereof. 

[0083] After the insertion of each solder ball 1 2b in the 
paired contact portions 15d, when downward press 
force applied to the upper operation member 19 is 
released, the upper operation member 1 9 moves 
upward by the urging force of the springs 36, so that the 
slide plate 1 7 slides toward the left direction in Fig. 7 by 
the X-shaped operation link 22, and that each of the 
latch members 38 rotates towards the mounted IC pack- 
age 12 by the urging force of the spring 39. 
[0084] When the slide plate 17 is slid toward the left 
direction as viewed in Fig. 7, a press force applied to the 
movable elastic piece 15i of the contact pin 15 is 
released so that the movable elastic piece 15i is getting 
to return to the original position so that the solder ball 
12b is clamped by the contact portion 15d of the mova- 
ble elastic piece 15i and the contact portion 15d of the 
stationary elastic member 15h (as referred to Fig. 7C). 
[0085] As a result, each of the solder balls 12b of the 
IC package 12 and the printed circuit board mounted on 
the IC socket 11 are electrically connected through 
each of the contact pins 15 of the IC socket 1 1 . 
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[0086] On the other hand, in a case of removing the 
IC package 12 from the IC socket 11, similarly to the 
mounting operation, by pressing the upper operation 
member 19 downward, the paired contact portions 15d 
are apart from the solder ball 12b of the IC package 12 5 
so that it is possible to remove the IC package 12 from 
the IC socket 1 1 by weaker force as compared with 
force required to remove the IC package 12 in which the 
solder ball 12b is clamped in the paired contact portions 
15d. w 
[0087] In the IC socket 1 1 according to this embodi- 
ment, the pre-load plate 16 is arranged for pressing the 
middle portions of the paired elastic pieces 15h and 15i 
along the direction (pre-load direction) in that the paired 
contact portions 15d of the paired elastic pieces 15h is 
and 1 5i are close to each other so that the paired elastic 
pieces 15h and 15i are elastically deformed along the 
pre-load direction, and accordingly, it is possible to set 
displacement amount (pre-load force) for elastically 
deforming the elastic pieces 15h and 15i to a desirable 20 
amount (desirable force), thereby setting the contact 
pressure of the paired contact portions 1 5d of the con- 
tact pin 1 5 with respect to the solder ball 1 2b as a suita- 
ble value. 

[0088] In addition, the contact pressure of each of the 25 
contact pins 15 with respect to each of the solder balls 
12b is adapted to be secured by applying the pre-load to 
each of the contact pins 15 by using the pre-load plate 
16, thus making it possible to use the contact pins 15 
each having a narrow width needless of using contact 
pins each having large rigidity. 

[0089] Therefore, it is possible to produce the IC 
socket 1 1 capable of having a structure in which each of 
the pitches between the respective contact pins 15 is 
narrow, and to make small the operation force applied to 35 
the contact pins 1 5 by means of the slide plate 1 7. 
[0090] As shown in Fig. 6B, since the respective mid- 
dle portions of the elastic pieces 15h and 1 Si are bent 
apart from each other to form the bent portions 15e so 
that the vertex portions of the bent portions 15e are 40 
pressed by the inner wall of the pre-load hole 16a f it is 
possible to set the pre-load force at the paired contact 
portions 15d large, as compared with an IC socket hav- 
ing a structure in that the elastic pieces 1 5h and 15i are 
parallel to each other. 45 
[0091] Furthermore, since the pre-load plate 16 is 
detachably mounted to the socket body 13 so as to be 
exchangeable therefrom, it becomes possible to easily 
change the pre-load force with respect to the contact pin 
15 by only exchanging the pre-load plate 16 to another so 
one of pre-load plates 16', wherein each of the pre-load 
plates 16' is provided with pre-load holes each having a 
diameter different from the diameter of each pre-load 
holes of the pre-load plate 16. 

[0092] As shown in Figs. 7 and 8, since each of the 55 
positioning portions 18c is clamped with the elastic 
pieces 15h and 15i so as to be positioned, it is possible 
to locate the paired contact portions 15d at predeter- 



mined positions. That is, since the IC package 12 is 
mounted at the predetermined position on the mount 
surface 18a of the top plate 18, the IC package 12 and 
the top plate 18 are arranged so as to have a predeter- 
mined positional relationship. Therefore, since the top 
plate 18 and each of the paired contact portions 15d of 
each of the contact pins 15 are set to have a predeter- 
mined positional relationship by the positioning portions 
18c, each of the paired contact portions 15d of the con- 
tact pin 15 and each of the solder balls 12b are able to 
be set to have a predetermined positional relationship. 
In addition, because the paired elastic pieces 15h and 
15i of the contact pin 15 clamp the positioning portion 
18c, it is possible to set a center of the contact portions 
15d, thereby precisely positioning the contact portions 
1 5d of the contact pin 1 5. 

[0093] Still furthermore, when the contact pin 15 is 
previously pressed with the paired contact portions 15d, 
as shown in Fig. 7A, since the positioning portion 18c is 
inserted between the paired contact portions 15d, it 
becomes possible to prevent each paired contact por- 
tions from being interfered. 

[0094] As shown in Fig. 5, since the base portion 15c 
is bent so as to have the substantially U-shape in its lat- 
eral cross section so that the elastic pieces 15h and 15i 
are opposite to each other, by pressing one plate mem- 
ber by the press process, it is possible to easily produce 
the contact pin 15. 

[0095] Moreover, since the contact pin 1 5 is, as shown 
in Fig. 6, formed such that the solder tail portion 15b is 
bent at the close portion 15g near the bent portion so 
that the center line 01 of the elastic pieces 15h and 15i 
coincides with the center line 02 of the solder tail por- 
tion 15b, in a case where, for example, the IC package. 
1 2 is carried by an automatic machine so as to be set on 
one of the IC sockets 1 1 mounted on the printed circuit 
board, it is convenient that both center lines 01 and 02 
are coincided. 

[0096] That is, the coincidence of both center lines 01 
and 02 means that, in view of a top plan side of the IC 
socket 1 1 and the IC package 12, each of the arrange- 
ment positions of each of the solder balls 12b coincides 
with each of the through holes of the printed circuit 
board, because each of the solder balls 12b is inserted 
between each of the elastic pieces 15h and 15i, and 
each of the solder tail portions 15b is inserted in each of 
the through holes of the printed circuit board. 
[0097] Therefore, in a case where the IC package 12 
is earned by the automatic machine with a predeter- 
mined position of the printed circuit board being as a 
reference position, when a positional relationship 
between the reference position and the through holes of 
the printed circuit board is grasped, it is possible to set 
the IC package 12 at the predetermined position on the 
IC socket 1 1 mounted on the printed circuit board need- 
less of considering a positional relationship between the 
printed circuit board and the IC socket 11. 
[0098] Assuming that the contact pin 15 is formed to 
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be a straight, it is not necessary to especially assert the 
described merit. However, because the contact pin 15 in 
this embodiment is formed in that the base portion 15c 
is bent so that the elastic pieces 15h and 15i are oppo- 
site to each other, and the solder tail portion 15b 5 
extends downward from the base portion 15c, if the sol- 
der tail portion 1 5b only extends downward, both the 
center lines 01 and 02 will not coincide with each other. 
[0099] Thus, in this embodiment, by specifically bend- 
ing the solder tail portion 15b at the close portion 15g, 10 
both of the center lines 01 and 02 coincide with each 
other, making it possible to gain the described merit. 
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[01 00] Figs. 1 0A and 1 0B show a second embodiment 
of the present invention. 

[0101] The second embodiment of the present inven- 
tion has a structure different from the first embodiment 
in that a shape of the contact pin 15X of this embodi- 20 
ment is different from that of the contact pin 15 of the 
first embodiment. 

[01 02] That is, the contact pin 1 5X of this embodiment 
is provided with the elastic pieces 1 5h and 1 5i which are 
formed to be tapered towards the upward direction. The 2s 
upper end contact portions 15d of the elastic pieces 1 5h 
and 15i are arranged to be close to each other. 
[0103] While the paired elastic pieces 15h and 1 5i of 
the contact pin 15 is not subjected to any external force, 
a width H1, between middle portions of the elastic 30 
pieces 15h and 15i which is previously pressed by the 
pre-load plate 16, is wider than a width H2 between the 
respective contact portions 15d. 
[0104] Furthermore, the pre-load plate 16 is provided 
with convex portions 16b in the pre-load holes 16a, 35 
respectively. The convex portion 16b is formed on an 
upper end portion of an inner wall of the pre-load hole 
1 6a so as to project inward. Therefore, in a state that the 
pair of the elastic pieces 15h and 15i is inserted in the 
pre-load hole 16a, the convex portion 16b previously 40 
presses inward the middle portions of the paired elastic 
pieces 15h and 15i so that the paired elastic pieces 15h 
and 15i are elastically deformed, thereby displacing the 
paired contact portions 15d thereof along the pre-load 
direction in that a space between the paired contact por- 45 
tions 15d is narrow. 

[01 05] Other structures and operations of this embod- 
iment are substantially similar to those of the first 
embodiment, so that descriptions of the other structures 
and operations of this embodiment are omitted herein. so 
[01 06] In this second embodiment, similarly to the first 
embodiment, the middle portions of both elastic pieces 
15h and 15i are previously pressed by the convex por- 
tion 1 6b along the pre-load direction so as to elastically 
be deformed along the pre-load direction, it is possible 55 
to achieve the described effects of the first embodiment. 
[0107] Incidentally, in the first and second embodi- 
ments, the present invention is applied to the IC socket 



for a BGA type IC package, but the present invention is 
not limited to this application. That is, the present inven- 
tion may be applied to the IC socket for a PGA (Pin Grid 
Array) type IC package. In addition, in the first and sec- 
ond embodiments, the"pre-load means" comprises the 
pre-load plate 16 separated from the socket body 13, 
but the present invention is not limited to this structure. 
Namely, "the pre-load means" such as the pre-load 
plate 16 may be formed on the socket body 13 so as to 
be integrated therewith. Furthermore, in the above 
embodiments, the slide plate 17 is arranged to be mov- 
able horizontally, but the slide plate 17 may be movable 
vertically so that, by the vertical movement of the slide 
plate 17, the paired elastic pieces of the contact pin is 
made elastically deformable so as to displace the con- 
tact portions thereof. 

[0108] Furthermore, in the above embodiments, the 
stationary elastic piece 15h and the movable elastic 
piece 15i are formed on the contact pin 15, but the 
present invention is applied to the structure in which the 
movable elastic piece may only be formed on the con- 
tact pin 1 5. Still furthermore, in the first embodiment, the 
top plate 18 having the mount surface 18a is mounted 
on the socket body 13, but the present invention is not 
limited to the structure, and the top plate 18 may be 
formed on the socket body 13 so as to be integrated 
therewith. In this structure, the positioning portion is 
formed on the socket body 1 3. 

[Third Embodiment] 

[0109] Fig. 1 1 to Fig. 20 show a third embodiment of 
the present invention. 

[0110] The IC socket 111 is also adapted to hold a 
BGA type IC package (not shown). The IC socket 1 1 1 is 
provided with a socket body 113 mounted on a print cir- 
cuit board and a plurality of contact pins 114 disposed 
on the socket body 1 1 3 so as to be contacted to or sep- 
arated from solder balls of the IC package. 
[0111] The socket body 1 13 is provided with a base 
portion 1 13a having a substantially square shape and a 
pair of side portions 1 13b vertically arranged on periph- 
eral sides of a pair of opposite side surfaces of the base 
portion 113a. 

[0112] The IC socket 111 is also provided with a 
center plate 1 15 as "positioning member", a slide plate 
116 as "plate member and a top plate 117, which are 
mounted on an upper side of the base portion 1 13a of 
the socket body 1 13 so as to be successively laminated 
towards an upward direction of the base portion 113a 
thereof. 

[01 1 3] The center plate 1 1 5, as shown in Fig. 11, has 
a substantially U-shape in its vertical cross section. 
That is, the center plate 1 1 5 is provided with a plate por- 
tion 1 15a arranged opposite to the base portion 1 13a of 
the socket body 113 and a pair of guide members 115b. 
[0114] The pair of guide members 115b extends 
downward from a pair of end portions of the plate por- 
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tion 1 15a so that the pair of guide members 1 15b slida- 
bly contacts with a pair of inner vertical walls 1 13c of the 
pair of side portions 113b. The plate portion 115a, as 
shown in Fig. 17, for example, is formed with a plurality 
of positioning holes 115c spaced at pre determined 5 
pitches. The contact pins 114 are inserted in the posi- 
tioning holes 1 15c so as to be located at predetermined 
positions defined by the arrangement of the positioning 
holes 115c. 

[01 1 5] Since the paired guide members 1 1 5b slidably 
contact the paired inner vertical walls 1 13c of the paired 
side portions 113b, the center plate 115 is arranged to 
be movable along a vertical direction, that is, an extend- 
ing direction of the contact pin 114. 
[01 1 6] As shown in Figs. 1 1 and 1 4, two support holes 
115d are formed through lower ends of both guide 
members 115b. Each of the support holes 115d has a 
predetermined diameter. Moreover, two circular con- 
cave portions 113a1 are formed on outer walls of the 
base portion 113a. Each concave portions 11 3a1 has 
the same diameter with the each support hole 115d. 
When the center plate 1 15 is located at a predeter- 
mined upward position, that is, a predetermined position 
close to upper end portions (contact portions) 114c of 
the contact pin 115, the support holes 115d and the 
concave portions 113a are coaxially arranged. On the 
other hand, the paired side portions 1 13b are provided 
with lock shafts 119. The lock shafts 119 are arranged 
on the side portions 1 13b coaxiaHy to the concave por- 
tions 1 13a1 so as to project towards the concave por- 
tions 1 13a1 and to withdraw therefrom. 
[01 1 7] That is, when the center plate 1 1 5 is located at 
the predetermined upward position so that the support 
holes 1 15d and the concave portions 113a1 are coaxi- 
ally arranged, the lock shafts 119 are penetrated 
through the support holes 115d so as to fit in the con- 
cave portions 113a1, respectively, thereby locking the 
center plate 115 at the predetermined upward position. 
[0118] Furthermore, the slide plate 1 16 is arranged so 
as to be slidable in a right and left direction (horizontal 
direction) in Fig. 1 1 . When the slide plate 1 16 is horizon- 
tally slid by a drive unit described hereinafter, the con- 
tact pin 114 provided in the socket body 113 is 
elastically deformed. 
[01 1 9] Still furthermore, the top plate 1 1 7 is mounted 45 
on an upper side of the slide plate 1 1 6 so as to be fixed 
to the socket body 113, and, on upper side of the top 
plate 117, an upper operation member 121 having a 
square-shaped frame is arranged to be movable along 
the vertical direction. The upper operation member 121 so 
and the slide plate 116 are mechanically connected 
through X-shaped links 122 shown in Figs. 14 and 16. 
When the upper operation member 121 is moved verti- 
cally, the slide plate 1 1 7 is slid in the horizontal direction 
by operations of the X-shaped links 122. ss 
[01 20] More in detail, the contact pin 1 1 4 has an elas- 
ticity and is made of a long plate member having a 
superior conductivity. That is, the contact pin 1 14 is pro- 



vided at its upper end with a pair of clamp pieces 1 14a, 
1 14a. The paired clamp pieces 1 14a, 1 14a are formed 
at its uppermost ends (front ends) with contact portions 
1 14c for clamping the solder balls 12b. 
[0121] On the other hand, press-fit holes 113d are 
formed through the base portion 113a of the socket 
body 1 13. A lower end portion of the contact pin 1 1 4 is 
pressed to fit in the press -fit hole 1 13d. The contact pin 
1 14 is provided at its lowermost end with a lead portion 
114b so that the lead portion 114b is penetrated 
through the base portion 113a of the socket body 113 
so as to project downward through a bottom (lower) sur- 
face of the base portion 1 13a, as shown in Fig. 1 1 . The 
projecting lead portion 114b of the contact pin 114 is 
electrically connected to the printed circuit board. 
[0122] The paired clamp pieces 114a, 114a of the 
contact pin 114 projecting upward from an upper sur- 
face of the socket body 113 are inserted into the posi- 
tioning hole 115c of the center plate 115 and through 
holes 116a and 117a of the slide plate 116 and the top 
plate 117. 

[0123] One of the paired clamp pieces 114a of the 
contact pin 114, although a detailed description is omit- 
ted, is pressed by a press portion of the slide plate 116 
so as to be elastically deformed so that the one of the 
paired clamp pieces 1 14a of the contact pin 114 is far 
from a side of the solder ball. In addition, the other one 
of the paired clamp pieces 1 14a is not pressed by the 
slide plate 116 but elastically contacts with the solder 
ball. That is, both of the paired elastic pieces 1 14a of the 
contact pin 1 1 4 contact with both sides of the solder ball 
so as to clamp it. 

[0124] Furthermore, the top plate 117 has a square 
shape and the IC package is mounted on a mount sur- 
face (top surface) of the top plate 1 1 7. The top plate 117 
is provided with the through holes 1 1 7a into which the 
solder balls are inserted. 

[0125] As shown in Fig. 1 1 and the like, the top plate 
117 has guide portions 1 17b for arranging the IC pack- 
age 12 to a predetermined position. The guide portions 
1 1 7b are mounted on the mount surface of the top plate 
117 at four portions corresponding to the corner por- 
tions of the IC package, respectively. Each of the guide 
portions 117b projects upward from the mount surface 
of the top plate 117. 

[0126] On the other hand, the upper operation mem- 
ber 121, as shown in Figs. 11 and 12, is provided with 
an opening 121a having a predetermined area which 
allows the IC package to be inserted therein. The IC 
package is inserted through the opening 121a so as to 
be mounted on the mount surface of the top plate 117, 
in which the IC package is located at the predetermined 
position defined by the guide portions 1 17b. 
[0127] The upper operation member 121 is arranged 
to be movable vertically with respect to the socket body 
113 and is urgeci upward by springs 124 inserted 
between the upper operation member 121 and the 
socket body 113. 
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[0128] The X-shaped links 122 are disposed at posi- 
tions corresponding to both the side surface portions of 
the square-shaped slide plate 116, wherein the both 
side surfaces are arranged along the slide direction of 
the slide plate 116. 

[0129] More concretely, the X-shaped link 122, as 
shown in Figs. 14 and 16, is provided with a first link 
member 123 and a second link member 125 each hav- 
ing the same length. The first link member 123 and the 
second link member 125 are rotatably joined by a center 
joint pin 127. 

[0130] The first link member 123 is provided with a 
lower end portion 123a, and the lower end portion 123a 
is pivotally joined to the socket body 1 13 by a lower end 
joint pin 129. The second link member 125 has a lower 
end portion 125a, and the slide plate 1 16 has one end 
portion along the slide direction thereof. The lower end 
portion 125a of the second link member 125 is rotatably 
joined to the one end portion of the slide plate 1 16 by a 
lower end joint pin 130. Upper end portions 123b and 
1 25b, that is, other end portions opposite to the one end 
portions 123a and 125a of the first and second link 
members 123 and 125 are joined to the upper operation 
member 121 by upper joint pins 133 and 134, respec- 
tively. The first link member 123 is formed at its upper 
end portion 123b with a slot 123c so that the first link 
member 1 23 is joined through the slot 123c to the upper 
operation member 121 by the upper joint pin 133. 
[0131 ] Furthermore, in the socket body 1 13, a pair of 
latch members 136 is disposed through a shaft (shaft 
pin) 136a to the socket body 1 13 to be rotatable about 
the shaft 136a. The latch members 136 are arranged 
opposite to each other through the mount surface of the 
top plate 117. The latch member 136 is rotatable 
towards a peripheral side portion of the IC package 
mounted at the predetermined position on the top plate 
1 17 so as to hold the peripheral side portion thereof In 
addition, the latch member 136 is rotatable apart from 
the peripheral side portion of the mounted IC package 
so as to be withdrawal therefrom to a predetermined 
withdrawal position. 

[01 32] The latch member 1 36 is urged by a spring 1 37 
towards the peripheral side portion of the mounted IC 
package. 

[0133] The upper operation member 121 is formed ■ 
with a projection portion 121b so that, when the upper 
operation member 121 is moved downward, the projec- 
tion portion 121b slidably contacts the latch member 
136 so as to rotate the latch member 136 towards the 
withdrawal position. - 
[0134] Next, a method of assembling the IC socket 
1 1 1 will be described hereunder. 
[01 35] At first, previously, the center plate 1 1 5 is fitted 
in the socket body 113, as shown in Fig. 11, and the 
center plate 115 is set at a predetermined downward s 
position under the predetermined upward position, 
wherein the center plate 115 is located onto the base 
portion 113a, as shown in Figs. 17 and 18. 



[01 36] When the center plate 1 15 is set at the prede- 
termined downward position, the contact pins 114 are 
inserted into the positioning holes 115c so as to be 
pressed to fit in the press-fit holes 113d, respectively. 
s Thus, the plurality of contact pins 1 14 are arranged in 
position on the center plate 115 and the socket body 
113. In a state that positions of the contact pins 114 are 
arranged on the center plate 1 15 and the socket body 
1 13, the upper end portions of the paired clamp pieces 
10 1 14a, 1 14a of the respective contact pins 1 14 may be 
different from the predetermined positions defined by 
the arrangement of the positioning holes 115c, as 
referred to Fig. 18. 

[01 37] Next, as shown in Fig. 1 9, the center plate 1 15 
is is moved upward toward the upper end side of the con- 
tact pin 114 so as to be set at the predetermined 
upward position. When the center plate 1 1 5 is set at the 
predetermined upward position, the lock shafts 119 are 
penetrated through the support holes 1 15d so as to fit in 
20 the concave portions 1 13a1 , respectively, thereby lock- 
ing the center plate 115 at the predetermined upward 
position. 

[01 38] While the center plate 1 1 5 is locked at the pre- 
determined upward position, the paired contact portions 
25 1 1 4c of the paired clamp pieces 1 1 4a of the contact pin 

114 is located at the predetermined positions by the 
positioning hole 1 15c of the center plate 115. 

[01 39] After the position of each contact portion 1 1 4c 
is decided, the paired clamp pieces 114a are integrally 

30 inserted into the through hole 116a of the slide plate 
1 16 so that the slide plate 1 1 6 is arranged to be horizon- 
tally movable. The paired contact portions 1 14c project- 
ing upward through the slide plate 1 16 are inserted into 
the through hole 1 17a of the top plate 1 17, so that the 

35 top plate 1 1 7 is arranged (as referred to Fig. 20). 

[0140] In this embodiment, when pressing the contact 
pin 144 to fit into the press-fit hole 113d, the center plate 

1 15 is located at the predetermined downward position 
so that the positioning hole 1 15c of the center plate 1 15 

to is dose to the press-fit hole 1 13d of the socket body 
113, making it possible to simultaneously carry out the 
insertion of the contact pin 144 into the positioning hole 
115c and the press-fit hole 113d. As a result the effi- 
ciency of an arrangement work of the contact pins 144 

*5 can be improved. Furthermore, when assembling the 
slide plate 1 1 6 and the top plate 1 1 7 to the socket body 
1 13, the center plate 115 is moved upward so as to be 
located at the predetermined upward position in which 
the center plate 1 15 is close to the upper end portions 

o of each of the contact pins 144, making it possible to 
precisely position the contact portions 144c of each of 
the contact pins 144. 

[0141] Therefore, because the contact portions 144c 
of each of the contact pins 1 44 are precisely positioned, 
5 it is possible to easily insert each of the contact portions 
144c of each of the contact pins 144 into each of the 
through holes 1 16a and 1 17a of the slide plate 1 16 and 
the top plate 117, thereby improving efficiency of an 
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assembling work of each of the plates 116 and 1 1 7. 
[Fourth Embodiment] 

[0142] Fig. 21 to Fig. 29 show a fourth embodiment of 
the present invention. 

[0143] The IC socket 141 is provided with a socket 
body 143 mounted on a print circuit board. The socket 
body 143 is provided with a base portion 144 having a 
substantially square shape and a square-shaped inner 
hollow portion. The socket body 143 is also provided 
with a press-fit plate 145 having a bottom plate member 
145a and a peripheral plate member 145b. The bottom 
plate member 145a has a substantially square shape 
and arranged in the inner hollow portion of the base por- 
tion 144. The peripheral plate member 145b is provided 
with an upper plate portion 145b1 having a substantially 
square shape and a square-shaped inner hollow portion 
and mounted on the base portion 144. The peripheral 
plate member 145b is also provided with a pair of side 
portions 145b2 extending inner peripheral lower end 
portions thereof and vertically arranged on peripheral 
sides of a pair of opposite side surfaces of the bottom 
plate member 145a. 

[0144] That is, the press-fit plate 145 is arranged on 
the base portion 144 so that the paired side portions 
1 45b2 are pressed to f it in the inner hollow space of the 
base portion 144 and the upper plate portion 145b1 is 
mounted on the base portion 144. 
[0145] On the other hand, press-fit holes 145c are 
formed through the bottom plate member 1 45a of the 
press-f it plate 145, and the upper plate portion 145b1 of 
the press-fit plate 1 45 is fixed to the base portion 1 44 by 
bolts 147. 

[0146] The contact pin 1 46 is provided at its upper end 
with a pair of clamp pieces 146a. The paired clamp 
pieces 146a are formed at its uppermost ends (front 
ends) with contact portions 146b for clamping the solder 
balls of the printed circuit board so as to hold them. 
While the paired clamp pieces 146a, which is being 
inserted into the socket body 143, are not subjected to 
any external force, the paired contact portions 146b of 
the paired elastic pieces 146a are opened. That is. 
lower end portions of the paired clamp pieces 146a are 
close to each other but the contact portions 146b 
thereof are separated from each other at a predeter- 
mined space. 

[0147] Moreover, the IC socket 141 is also provided 
with a center plate 148 as "positioning member" 
arranged between the bottom plate member 145a and 
the paired side portions 145b2 of the peripheral plate 
member 145b. The center plate 148 is adapted to be 
movable along the vertical direction, that is, an extend- 
ing direction of the contact pin 146. 
[0148] The center plate 148, similarly to the third 
embodiment, is provided with a plate portion 148a and 
a pair of guide members 148b constituting a substan- 
tially U-shape in its vertical cross section. The plate por- 



tion 148a is provided with a plurality of positioning holes 
148c. The positioning holes 148c are formed by periph- 
eral walls 148e of the plate portion 148a so as to be 
spaced at predetermined pitches. The contact pins 146 
5 are adapted to be inserted in the positioning holes 1 48c 
of the center plate 148. 

[0149] Similarly to the third embodiment, two support 
holes 148d are formed through lower ends of both guide 
members 148b. 

10 [0150] Two circular concave portions 145a1 are 
formed on outer walls of the bottom plate member 1 45a. 
When the center plate 148 is located at a predeter- 
mined upward position close to the contact portions 
146b of the contact pin 146, the support holes 148d and 

is the concave portions 1 45a1 are coaxially arranged. On 
the other hand, the paired side portions 145b2 are pro- 
vided with lock shafts 119. The lock shafts 119 are 
arranged on the side portions 145b2 coaxially to the 
concave portions 145a1 so as to project towards the 

20 concave portions 145a1 and to be withdrawal there- 
from. 

[0151] Namely, when the center plate 148 is located 
at the predetermined upward position, the. lock shafts 
119 are penetrated through the support holes 148d so 
25 as to fit in the concave portions 145a1 t respectively, 
thereby locking the center plate 148 at the predeter- 
mined upward position. 

[0152] The center plate 148 is moved towards the 
paired contact portions 146b of the contact pin 146 so 
30 that the paired clamp pieces 146a are elastically 
deformed toward a closing direction (a direction close to 
each other), thereby closing the contact portions 146b 
thereof. 

[0153] A slide plate 149 is arranged on an upper side 
35 of the center plate 148. The slide plate 149 is formed 
with press portions 149a each of which is inserted 
between the paired clamp pieces 146a of each of the 
contact pins 1 49. 

[0154] The upper operation member 1 21 and the slide 
40 plate 149 are mechanically connected through X- 
shaped links 122, similarly to the third embodiment. 
When the upper operation member 121 is moved down- 
ward, the slide plate 149 is slid in a right direction in 
Figs. 21 and 22 by operations of the X-shaped links 122 
45 so that the slide plate 149 displaces from a state of the 
slide plate 1 49 shown in Fig. 21 to a state thereof shown 
in Fig. 22. By the sliding of the slide plate 1 49, one of the 
paired clamp pieces 146a of the contact pin 146 is 
pressed by the press portion 149a of the slide plate 149 
so so as to be elastically deformed such that the one of the 
paired clamp pieces 146a of the contact pin 146 is sep- 
arated from the other thereof, thereby opening the 
paired contact portions 146b of the paired clamp pieces 
146a. 

55 [01 55] Incidentally, an illustration of a top plate accord- 
ing to this embodiment is omitted in Figs. 21 to 29. 
[0156] Next, a method of assembling the IC socket 
141 will be described hereunder. 
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[01 57] At first, previously, the center plate 1 48 is fitted 
in the press-fit plate 147, and the center plate 1 48 is set 
at a predetermined downward position under the prede- 
termined upward position, wherein the center plate 148 
is located onto the bottom plate member 145a, as 
shown in Fig. 23. 

[0158] When the center plate 148 is set at the prede- 
termined downward position, the contact pins 146 are 
inserted into the positioning holes 148c of the center 
plate 1 48 so as to be pressed to fit in the press-fit holes 
145a of the press-fit plate 145, respectively. Thus, the 
plurality of contact pins 146 are arranged on the center 
plate 1 48 and the press-fit plate 145. In a state that posi- 
tions of the contact pins 146 are arranged on the center 
plate 148 and the press-fit plate 145, the paired clamp 
pieces 146a of each contact pin 146 are opened so as 
to be separated from each other, as referred to Fig. 24. 
[0159] Next, as shown in Fig. 25, the slide plate 149 is 
arranged to be slidable on the upper side of the center 
plate 148 so that the press portions 149a of the slide 
plate 1 49 are inserted between the paired clamp pieces 
146a, respectively, as shown in Fig. 27. 
[01 60] As described above, when assembling (arrang- 
ing) the slide plate 149 on the upper side of the center 
plate 148, because the paired clamp pieces 146a of 
each of the contact pins 149 are opened, it is possible to 
easily insert each of the press portions 1 49a of the slide 
plate 149 between the paired clamp pieces 146a of 
each of the contact pins 1 46, thereby easily carrying out 
the assembling work of the slide plate 149 to the socket 
body 143. 

[0161] Thereafter, as shown in Fig. 26, the center 
plate 1 48 is moved upward towards the upper end side 
of the contact pin 146. While the center plate 148 is 
moved upward towards the upper end side of the con- 
tact pin 146, the peripheral wall 148e defining the posi- 
tioning hole 1 48c presses the paired damp pieces 1 46a 
so as to elastically deform the same towards the closing 
direction, as referred to Figs. 28 and 29. According to 
the elastically deformation of the paired clamp pieces 
146a toward the that direction, the press portion 149a 
inserted between the paired clamp pieces 146a is 
clamped so that the paired contact portions 1 46b of the 
paired clamp pieces 146a are located at predetermined 
positions while being closed. 

[0162] After each of the paired contact portions 1 46b 
of each of the contact pins 146 is located at each of the 
predetermined positions, each of the paired contact 
portions 146b is inserted in each through hole formed 
through the top plate, which is not shown. 
[0163] In this embodiment, since each of the contact 
portions 146b is located at each of the predetermined 
positions, it is possible to easily insert each of the con- 
tact portions 146b into each of the through holes of the 
top plate, thereby improving assembling work efficiency 
of the top plate. 

[0164] In addition, the elastically deformation of the 
paired clamp pieces 146a towards the closing direction 



by the upward movement of the center plate 1 48 causes 
the contact pin 146 to be subjected to a pre-load so that 
a contact pressure with respect to the solder ball of the 
IC package can be secured and a clamp piece having 

5 low rigidity as the clamp piece 146a itself becomes usa- 
ble. When using the clamp piece 146a having low rigid- 
ity, for example the clamp piece 146a having a narrow 
width, it is possible to make the whole of the contact pin 
146 thin and compact, thereby producing the IC socket 

10 141 having a structure in which each of the pitches 
between the respective contact pins 146 is narrow. 
[01 65] Other structures and operations of this embod- 
iment are substantially similar to those of the third 
embodiment, so that descriptions of the other structures 

75 and operations of this embodiment are omitted herein. 
[0166] In the third and fourth embodiments, the 
present invention is applied to an open-top type IC 
socket, but the present invention is not limited to the 
application. That is, the present invention may be 

20 applied to a clamshell type IC socket. 

[01 67] The clamshell type IC socket is provided with a 
socket body and a cover mounted on the socket body so 
as to open and close. A floating plate as a plate member 
on which the IC package is mounted is arranged 

25 through a spring on the socket body so as to be mova- 
ble vertically. A press member is disposed to the cover 
for pressing the IC package from an upper side thereof. 
[0168] Moreover, a plurality of contact pins are 
pressed to fit in the socket body. A plurality of through 

30 holes are formed through the floating plate. Each of the 
contact pins is provided, at its upper end, with a contact 
portion so that each of the contact portions is inserted in 
each of the through holes of the floating plate. 
[01 69] In the clamshell type IC socket, when arranging 

35 the floating plate, there is a need of inserting each con- 
tact portion of the contact pin into the through hole of 
the floating plate. However, in the clamshell type IC 
socket to which the present invention is applicable, the 
center plate 148 is moved upward towards the upper 

40 end side of each contact pin 146 so that the paired con- 
tact portions of each contact pin are located at predeter- 
mined positions, making it possible to improve an 
assembling efficiency of the floating plate. 
[0170] Incidentally, in the third and fourth embodi- 

45 ments, the present invention is applied to the IC socket 
for a BGA type IC package as "electrical part", but the 
present invention is not limited to the application. 
[01 71 ] That is, the present invention may be applied to 
the IC socket for an IC package having a plurality of ter- 
so minals arranged as an array, or an electrical part except 
for the IC package. 

[0172] Furthermore, in the third and fourth embodi- 
ments, the center plates 115, 148 are moved upward at 
the predetermined upward positions, so that the contact 
55 pins 114, 146 are located at the predetermined posi- 
tions, and while the center plates 115, 148 located af 
the predetermined upward positions are locked, the IC 
socket is used. However, after the contact pins 1 14, 146 
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are located at the predetermined positions and the slide 
plates 116, 149 are assembled on the upper side of the 
contact pins 114, 1 46, it may be possible to move down- 
ward the center plates 1 1 6, 1 49 at, for example, the pre- 
determined downward portions. 5 
[0173] Incidentally, in the above first to fourth embod- 
iments, the present invention is applied to an IC socket 
as "socket for electric parts", but the present invention is 
not limited to the application. It is possible to apply the 
present invention to a socket for other electrical parts. w 
[0174] While there has been described what is at 
present considered to be the preferred embodiments 
and modifications of the present invention. It will be 
understood that various modifications which are not 
described yet may be made therein, and it is intended to is 
cover in the appended claims all such modifications as 
fall within the true spirit and scope of the invention. 



Claims 

1 . A socket for an electrical part comprising: 



20 



a socket body having a mount portion on which 
an electrical part is mounted, said electrical 
part having terminals; 25 
a number of contact pins arranged to the 
socket body and adapted to be contacted to or 
separated from the terminals of the electrical 
part, respectively; 

a movable plate disposed to the socket body so 30 
as to be movable with respect to the socket 
body, 

each of said contact pins having an elastic 
piece formed at a front end portion thereof with 
a contact portion, said contact portion being 35 
displaced in accordance with the movement of 
the movable plate so as to contact to the termi- 
nal of the electrical part thereby being electri- 
cally connected thereto; and 
means for pressing a middle portion of the 40 
elastic piece of the contact pin arranged to the 
socket body so as to elastically deform the mid- 
dle portion thereof along a direction in that the 
contact portion are contacted to the terminal of 
the electrical part. 45 

A socket for an electrical part according to claim 1, 
wherein said press means comprises a press plate 
having press holes in which the middle portion of 
the elastic piece is inserted, said press plate being so 
mounted on the socket body, while the middle por- 
tion of the elastic piece is inserted in the press hole, 
and said press plate holes pressing the middle por- 
tion of the elastic piece so as to elastically deform 
the middle portion thereof. 55 

A socket for an electrical part according to claim 2, 
wherein said press member is detachably mounted 



on the socket body. 

4. A socket for an electrical part according to claim 1, 
wherein said press means is mounted on the 
socket body so as to be integrated thereto. 

5. A socket for an electrical part comprising: 

a socket body having a mount portion on which 
an electrical part is mounted, said electrical 
part having terminals; 

a number of contact pins arranged to the 
socket body and adapted to be contacted to or 
separated from the terminals of the electrical 
part, respectively; 

a movable plate disposed to the socket body so 
as to be movable with respect to the socket 
body, 

each of said contact pins having a pair of elas- 
tic pieces, formed at front end portions thereof, 
with a pair of contact portions, each of said 
paired contact portions of the paired elastic 
pieces being opened or closed in accordance 
with the movement of the movable plate so as 
to clamp each of the terminals of the electrical 
part thereby being electrically connected 
thereto; and 

means for pressing a middle portion of each of 
the elastic pieces of each of the contact pins 
arranged to the socket body so as to elastically 
deform the middle portion thereof along a 
direction in which the paired contact portions 
are close to each other. 

6. A socket for an electrical part according to claim 5, 
wherein said middle portions of the paired elastic 
pieces pressed by the press means are formed to 
be apart from each other at a first predetermined 
interval while the paired elastic pieces are not sub- 
jected to any external force, and said contact por- 
tions of the paired elastic pieces are formed to be 
apart from each other at a second predetermined 
interval, said first predetermined interval being 
wider than the second predetermined interval. 

7. A socket for an electrical part according to claim 6, 
wherein each of said paired elastic pieces is pro- 
vided with a bent portion, the bent portions of the 
paired elastic pieces are formed at the respective 
middle portions thereof so that the respective mid- 
dle portions are bent apart from each other, thereby 
forming vertex portions of the respective middle 
portions and said vertex portions of the bent por- 
tions are pressed by the press means, respectively. 

3. A socket for an electrical part according to claim 5, 
wherein said paired elastic pieces are formed at 
lower ends with a base portion so that the paired 
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elastic pieces are integrated by the base portion 
and said base portion is bent so that the paired 
elastic pieces are opposite to each other. 

9. A socket for an electrical part according to claim 5, 5 
wherein said paired elastic pieces are formed at 
lower ends with a base portion so as to be inte- 
grated by the base portion, each of said contact 
pins is provided with a solder tail portion extending 
from the base portion so as to be connected to a w 
printed circuit board, and said solder tail portion is 
formed so that a center line between the paired 
elastic pieces coincides with a center line of the sol- 
der tail portion. 

15 

1 0. A socket for an electrical part according to claim 5, 
wherein said press means comprises a press plate 
having press holes in which the middle portions of 
the elastic pieces are inserted, said press plate 
being mounted on the socket body, while the middle 20 
portions of the elastic pieces are inserted in the 
press holes, respectively, and said press plate 
holes presses the middle portions of the elastic 
pieces so as to elastically deform the middle por- 
tions. 25 

1 1 . A socket for an electrical part according to claim 1 0, 
wherein said press member is detachably mounted 
on the socket body. 

30 

12. A socket for an electrical part according to claim 5, 
wherein said press means is mounted on the 
socket body so as to be integrated thereto. 

13. A socket for an electrical part comprising: 35 

a socket body having a mount portion on which 
an electrical part is mounted, said electrical 
part having terminals; 

a number of contact pins arranged to the 40 
socket body and adapted to be contacted to or 
separated from the terminals of the electrical 
part, respectively; 

a movable plate disposed to the socket body so 
as to be movable with respect to the socket 45 
body, 

each of said contact pins having a pair of elas- 
tic pieces formed, at front end portions thereof, 
with a pair of contact portions, said paired con- 
tact portions being opened or closed in accord- so 
ance with the movement of the movable plate 
so as to clamp the terminals of the electrical 
part, thereby being electrically connected 
thereto; and 

a positioning member arranged close to each 55 
of the paired contact portions of each of the 
paired elastic pieces, each of said positioning 
members being clamped by the paired elastic 



pieces and adapted to locate the paired contact 
portions at a predetermined position. 

1 4. A socket for an electrical part according to claim 1 3, 
further comprising a top plate mounted on the 
socket body, said mount portion being formed on 
the top plate, and wherein said movable plate is 
arranged below the top plate. 

1 5. A socket for an electrical part according to claim 1 3, 
further comprising means for pressing a middle 
portion of each of the elastic pieces of each of the 
contact pins arranged to the socket body so as to 
elastically deform the middle portion thereof along 
a direction in that the paired contact portions are 
contacted to the terminals of the electrical part, 
respectively. 

1 6. A socket for an electrical part according to claim 1 5, 
wherein said middle portions of the paired elastic 
pieces pressed by the press means are formed to 
be far from each other at a first predetermined inter- 
val while the paired elastic pieces are not subjected 
to any external force, and said contact portions of 
the paired elastic pieces are formed to be apart 
from each other at a second predetermined inter- 
val, said first predetermined interval being wider 
than the second predetermined interval. 

1 7. A socket for an electrical part according to claim 1 6, 
wherein said the paired elastic pieces are formed to 
be tapered towards the contact portion thereof so 
that the contact portions of the paired elastic pieces 
are close to each other. 

18. A socket for an electrical part comprising: 

a socket body having a mount portion on which 
an electrical part is mounted, said electrical 
part having terminals; 

a number of contact pins arranged to the 
socket body as an array and pressed to fit in 
the socket body, each of said contact pins hav- 
ing a front end portion; 

a plate member mounted on the socket body, 
said plate member having a number of holes 
into which the contact pins are inserted, 
respectively, said front end portions of the con- 
tact pins being contacted to or separated from 
the terminals of the electrical part, respectively; 
and 

a positioning member disposed to the socket 
body to be movable along an extending direc- 
tion of the contact pin, said positioning member 
having a number of positioning holes into which 
the contact pins are inserted, respectively, 
wherein, after the contact pins are fitted in the 
socket body, said positioning member is moved 
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toward the front end side of each of the contact 
pins so as to permit each of the front end por- 
tions of each of the contact pins inserted in 
each of the positioning holes to be located at a 
predetermined position. 5 

19. A socket for an electrical part according to claim 18, 
wherein each of said contact pins has a pair of 
clamp pieces formed, at front end portions thereof, 
with a pair of contact portions, each of said paired w 
contact portions clamping each of the terminals of 
the electric part, when the contact pins are pressed 

to fit in the socket body, each of said paired contact 
portions of each of the paired clamp pieces is 
opened, and wherein each of said paired contact 15 
portions is elastically deformed towards a direction 
in that each of the paired contact portions is closed 
in accordance with the movement of the positioning 
member towards the contact end side of each of the 
contact pins. 20 

20. A socket for an electrical part according to claim 1 9, 
wherein said plate member is adapted to be mova- 
ble with respect to the socket body, each of said 
contact portions of each of the paired clamp pieces 25 
being opened or closed in accordance with the 
movement of the plate member so as to clamp each 

of the terminals of the electrical part, thereby being 
electrically connected thereto. 

30 

21 . A socket for an electrical part according to claim 20, 
further comprising a top plate having a number of 
through holes and mounted on the socket body so 
that the paired contact portions are inserted in the 
through holes of the top plate, respectively, said 35 
mount portion being formed on the top plate. 

22. A method of assembling a socket having a socket 
body for an electrical part, comprising the steps of: 

40 

preparing a positioning member having a 
number of positioning holes, a number of con- 
tact pins each of which has a pair of clamp 
pieces formed, at front end portions thereof, 
with a pair of contact portions, a plate member 45 
having a number of press portions and a top 
plate having a mount portion on which an elec- 
trical part is mounted and a number of through 
holes; 

disposing the positioning member to the socket so 
body so as to be movable with respect to the 
socket body; inserting the contact pins in the 
positioning holes so as to press the contact 
pins to fit in the socket body; 
inserting each of said press portions of the ss 
plate member in each of spaces between the 
paired elastic pieces so as to arrange the plate 
member on the socket body, said plate member 



being slidable with the socket body, said paired 
contact portions of each of the paired elastic 
pieces being opened or closed in accordance 
with the movement of the plate member; 
moving the positioning member towards the 
contact portion side of each of the contact pins 
so as to elastically deform the paired elastic 
pieces thereby closing the paired contact por- 
tions so that the press portions of the plate 
member are clamped by the paired contact 
portions, respectively; and 
inserting the closed contact portions in the 
through holes of the top plate so as to arrange 
the top plate on the socket body. 
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